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APPARATUS AND METHOD FOR COMMUNICATION CONTROL 

BACKGROUND OF THF INVENTION 

1. Field of the Invention 

[0001] This invention relates to a communication control method and apparatus that is 
connected to both a network managed by the HTTP protocol and an internet facsimile 
apparatus, and controls communication between both sides. 

2. Description of Related Art 

[0002] In the recent years, computer networks have been built to effectively share 
information using groupware software, in organizations such as corporations. Such 

y, networks (groupware networks) often incorporate internet technologies and employ 

groupware software available from WWW browsers. Thus, client terminals such as PC 

W units on such a groupware network can share information on the groupware network by 

k| using the WWW browsers. The client terminals can therefore utilize functions such as e- 

Si 

flj mail and electronic bulletin boards. 

[0003] On the other hand, facsimile apparatuses have been recently developed, which 
O can transmit image information via internet, with operations similar to ordinary facsimile 
□ machines. These kinds of facsimile machines are called internet facsimile apparatuses 

Hi 

(IFAX units), since they utilize internet for their entire/partial communication paths. 
Such an IFAX converts facsimile data into an e-mail format to transmit the data, when 
transmitting image information. When receiving image information, on the other hand, 
an IFAX converts the received e-mail data into a facsimile format, and performs a 
printing process. Such an IFAX controls e-mail data communication in accordance with 
protocol such as the SMTP (Simple Mail Transfer Protocol) and the POP3 (Post Office 
Protocol Version 3). 

[0004] However, on the above-described groupware networks that use WWW browsers, 
all data is communicated in accordance with the HTTP protocol. Therefore, an IFAX 
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that controls communication according to the SMTP and the POP3 cannot function on 
such a network. 

SUMMARY OF THE INVENTION 
[0005] This invention is provided in view of the above-described problems. The object 
of the present invention is to provide a communication control apparatus and method, 
with which IF AX units can normally function on networks managed by the HTTP 
protocol. 

[0006] With the present invention, e-mail can be received according to the SMTP 
protocol between IF AX units, the e-mail data is converted into HTML data, the 
destination address of the e-mail data is converted into a URL format, and the HTML 
data is transmitted to the converted URL on the network by using the HTTP protocol. 

O [0007] Therefore, between the IF AX units, various signals and e-mail data are 

p 

hj communicated according to the SMTP. On the network, however, various signals and e- 

Jj mail data are communicated according to the HTTP protocol. Therefore, even on a 

ZH network managed by the HTTP protocol, the IF AX units can normally transmit e-mail. 

ry 

s 

U BRIEF DESCRIPTION OF THE DRAWINGS 

5 [0008] The present invention is further described in the detailed description which 

Jf{ follows, with reference to the noted plurality of drawings by way of non-limiting 

examples of exemplary embodiments of the present invention, in which like reference 
numerals represent similar parts throughout the several views of the drawings, and 
wherein: 

Fig. 1 is a conceptual rendering illustrating a network on which a communication 
control apparatus (ADPT) operates according to an embodiment of the present invention; 

Fig. 2 is a conceptual rendering illustrating communication protocol used for 
performing e-mail communication on a network shown in Fig. 1; 

Fig. 3 is a block diagram illustrating a hardware structure of the communication 
control apparatus according to the embodiment of the present invention; 



-2- 



?21380.S01 



Fig. 4 is a block diagram illustrating primary functions of the communication 
control apparatus according to the embodiment of the present invention; 

Fig. 5 is a sequence chart illustrating a situation when e-mail is transmitted from 
an IF AX of a sending side to an IF AX of a receiving side, to both of which the 
communication control apparatuses are connected, according to the embodiment of the 
present invention; 

Fig. 6 is a flowchart illustrating a situation when e-mail data is transmitted from 
the communication control apparatus of the sending side to the communication control 
apparatus of the receiving side, according to the embodiment of the present invention; 

Fig. 7 shows source data of transmission form data that is transmitted to the 
communication control apparatus according to the embodiment of the present invention; 

Fig. 8 is a conceptual rendering illustrating a transmission form that is transmitted 
to the communication control apparatus according to the embodiment of the present 
invention; 

Fig. 9 shows source data of "POST" that is transmitted by the communication 
control apparatus according to the embodiment of the present invention; 

Fig. 10 is a conceptual rendering illustrating a transmission form that records 
transmission data sent from the communication control apparatus according to the 
embodiment of the present invention; and 

Fig. 1 1 is a sequence chart illustrating a situation when a connected IF AX receives 
e-mail using the communication control apparatus according to the embodiment of the 
present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[0009] The embodiment of the present invention is explained in the following, in 
reference to the above-described drawings. 

[0010] Fig. 1 is a conceptual rendering illustrating a network on which a 
communication control apparatus operates according to an embodiment of the present 
invention. A communication control apparatus 100 according to the embodiment of the 
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present invention is connected to an IF AX 101, and functions as an adaptor to convert the 
communication protocol, when transmitting e-mail between the IF AX 101 and a 
connected network. Therefore, in the embodiment of the present invention, the 
communication control apparatus is called an adaptor (ADPT) in this embodiment. 
[0011] An ADPT 100 connected to the IFAX 101 are also connected to a network 103, 
which is a LAN (Local Area Network) or the like, along with a communication terminal 
102, which is a PC or the like. The network 103 is managed by a server that uses 
groupware software (group ware server). In this embodiment, the network 103 managed 
by the groupware server is called a groupware network 103. 
[0012] This groupware server manages a network using the HTTP protocol, for 
example. Also, the groupware server functions as a WEB server, and by utilizing client 
terminals such as a PC 102 connected to the groupware network 103, or a WWW browser 
as an outer client terminal, the groupware server can provide information-sharing 
environment on the groupware network 103. 

[0013] On the groupware network 103, when e-mail is communicated between the PC 
102 units, the e-mail is transmitted in accordance with the HTTP protocol. When e-mail 
is communicated between the IFAX 101 units, e-mail needs to be transmitted in 
accordance with the HTTP protocol, as it is transmitted from the PC 102 units. 
[0014] In this case of e-mail communication, the ADPT 100 units make adjustments 
between the HTTP protocol used to manage the network to which the IFAX 101 units are 
connected, and the SMTP protocol normally used to operate the IFAX 101 units. 
[0015] Specifically, an ADPT 100A connected to an IFAX 101 A of the sending side 
(ADPT of the sending side) receives e-mail data that is processed according to the SMTP 
protocol at the IFAX 101 A of the sending side, and transmits the e-mail data to an ADPT 
100B connected to an IFAX 1 01 B of the receiving side (ADPT of the receiving side) 
according to the HTTP protocol that is used on the groupware network 103. 
[0016] The ADPT 100B of the receiving side receives the e-mail data processed 
according to the HTTP protocol and forwards the e-mail data to the IFAX 101B of the 
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receiving side, according to the SMTP protocol that is used by the IFAX 101B of the 
receiving side. 

[0017] Thus, e-mail communication is performed between the IFAX 101 units that are 
connected to the group ware network 103, similar to processing normal e-mail 
communication. 

[0018] Fig. 2 is a conceptual rendering illustrating communication protocol used for 
performing e-mail communication on a network shown in Fig. 1. 

[0019] As described above, on the groupware network 103, e-mail data communication 
with the PC 102 or with the ADPT 100 is performed according to the HTTP protocol. 
Also, the e-mail data communication between the IFAX 101 and the ADPT 100 is 
performed according to the SMTP protocol (POP3). 

[0020] Fig. 3 is a block diagram illustrating a hardware structure of the ADPT 100 that 
functions as described above. 

[0021] A central processing unit (CPU) 200 controls each section of the ADPT 100, by 
executing various programs. A ROM 201 stores programs that are executed by the CPU 
200. A RAM 202 is used as a work area of the CPU 200 and as a memory to store 
predetermined data. 

[0022] A first LAN interface (first LAN I/F) 203 is an interface that controls 
transmission/reception of various signals or data, with the groupware network 103. 
[0023] A second LAN interface (second LAN I/F) 204 is an interface that controls 
transmission/reception of various signals or data, with the IFAX 101. Further, the second 
LAN I/F 204 is connected to any interfaces provided by the IFAX units, thus can be 
connected to any existing types of IFAX units without any restrictions to specifications of 
various units. 

[0024] With the first LAN I/F 203 and the second LAN I/F 204, the ADPT 100 can 
operate between the IFAX 101 and the groupware network 103. 

[0025] A bus 205 is a path in which data is forwarded within the CPU 200, ROM 201, 
first LAN I/F 203, and second LAN I/F 204. 
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[0026] Fig. 4 is a block diagram illustrating primary functions of the ADPT 100 
according to the embodiment of the present invention, 

[0027] A signal type moderator 400 determines types of command signals that are 
output from the IFAX 101 via the second LAN I/F 204, and notifies an SMTP/POP3 
processor 40 1, HTTP processor 402 ? and e-mail communicator 403 of receipt of 
command signals. 

[0028] The SMTP/POP3 processor 401 performs communication of various command 
signals and data with the IFAX 101 via the second LAN I/F 204, in accordance with the 
SMTP protocol or POP3 protocol. 

[0029] The HTTP processor 402 performs communication of various command signals 
and data with the groupware network 103 via the first LAN I/F 203, in accordance with 
the HTTP protocol. 

[0030] The e-mail communicator 403 performs e-mail data communication with the 
IFAX 101 via the second LAN I/F 204. When the ADPT 100 is connected to the IFAX 
of the sending side, in other words, when the ADPT 100 receives e-mail from the IFAX 
according to the SMTP protocol, the e-mail communicator 403 stores the received e-mail 
data in the RAM 202. On the other hand, when the ADPT 100 is connected to the IFAX 
of the receiving side, in other words, when the ADPT 100 forwards the e-mail to the 
IFAX of the receiving side, the e-mail communicator 403 retrieves e-mail data that is 
stored in the RAM 202, and transmits the e-mail data to the IFAX of the receiving side 
via the second LAN I/F 204, according to the SMTP protocol. 
[0031] When the ADPT 100 is connected to the IFAX of the sending side, a URL 
converter 406 converts the destination mail address, which is included in the e-mail data 
received by the e-mail communicator 403, into a URL data format in accordance with a 
predetermined format (later described). After the conversion, the URL data is delivered 
to the HTTP processor 402. When the ADPT 100 is connected to the IFAX of the 
receiving side, on the other hand, the ADPT 100 functions as an address converter and 
converts the URL data, which is designated by the communication terminal such as the 
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destination IF AX, into a mail address format according to the predetermined format. The 
converted mail address is delivered to the e-mail communicator 403. 
[0032] The HTML communicator 404 performs communication of HTML document 
data with the groupware network 103, via the first LAN I/F 203. When the ADPT 100 is 
connected to the IF AX of the sending side, the HTML document data that is received 
from the later described HTML processor 405, is transmitted to the groupware network 
103 via the first LAN I/F 203, according to the HTTP protocol. When the ADPT 100 is 
connected to the IF AX of the receiving side, on the other hand, the ADPT 100 receives 
the HTML document data from the groupware network 103 via the first LAN I/F 203, 
according to the HTTP protocol. Then, the HTML document data is delivered to the 
HTML processor 405. 

[0033] When the ADPT 100 is connected to the IF AX of the sending side, the HTML 
processor 405 functions as an HTML converter, and executes a process to convert the e- 
mail data that is stored in the RAM 202 into HTML document data. When the ADPT 
100 is connected to the IF AX of the receiving side, on the other hand, the HTML 
processor 405 functions as an e-mail data converter, executes a process to convert HTML 
document data that is received by the HTML communicator 404 into e-mail data, and 
stores the data in the RAM 202. 

[0034] Next, a process for transmitting e-mail from the IF AX 101 A of the sending side 
to which the ADPT 100 A of the above structure is connected, to the IF AX 101B of the 
receiving side on the groupware network 103, is illustrated using a sequence chart of Fig. 
5 and a flowchart of Fig. 6. Fig. 5 is a sequence chart illustrating a situation when e-mail 
is transmitted from the IF AX 101 A of the sending side to which the ADPT 100A is 
connected, to the IF AX 10 IB of a receiving side, according to the embodiment of the 
present invention. Fig. 6 is a flowchart illustrating a situation when e-mail data is 
transmitted from the ADPT 100 A of the sending side to the ADPT 100B of the receiving 
side. 
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[0035] When transmitting e-mail from the IFAX 1 0 1 A of the sending side to the IF AX 
101B of the receiving side, the IFAX 101 A first executes steps for establishing a 
connection with the ADPT 100A. 

[0036] As shown in Fig. 5, the IFAX 101 A transmits a command signal (SYN) to the 
ADPT 100 A for synchronization. Upon receiving a command signal (SYN ACK) to 
acknowledge the synchronization, which is transmitted from the ADPT 100A in response 
to the command signal (SYN), the IFAX 101 A transmits a command signal (ACK) to 
acknowledge the receipt of the command signal (SYN ACK). By executing these steps, a 
connection is established between the IFAX 101 A and the ADPT 100A. 
[0037] After the connection is established between the IFAX 101A and the ADPT 
^ 1 00 A, the SMTP/POP3 processor 40 1 at the ADPT 1 00A starts an exchange of command 
g signals with the IFAX 101 A, according to the SMTP protocol, 
jg [0038] Specifically, the SMTP/POP3 processor 401 first outputs a response signal 
W (220) that indicates an OK sign for reception toward the IFAX 1 0 1 A. Upon receiving 
fU this "220", the IFAX 101A outputs a command signal (HELO) toward the ADPT 100A, 
p to announce the beginning of the communication path usage. 

E : 

g [0039] Upon receiving this "HELO", the signal type moderator 400 at the ADPT 1 00A 
Jfj notifies the SMTP/POP3 processor 401 of the receipt of the same. Upon receiving this 
m notification, the SMTP/POP3 processor 40 1 further outputs a response signal (250) that 
indicates an OK sign for reception toward the IFAX 101 A. 

[0040] Further, upon receiving command signals that are output from the IFAX 101A: 
(MAIL) for the sender name of the message; (RCPT) for the destination name of the 
message; and (DATA) for the beginning of the message transmission, the SMTP/POP3 
processor 401 outputs response signals: "250"; "250"; and "354" to each command signal 
respectively. The response signal "250" in response to "RCPT" is output toward the 
IFAX 101 A upon receiving a transmission form from the ADPT 100B of the receiving 
side (later described). 

[0041] After outputting "3 54", the ADPT 1 00A receives a command signal (QUIT) to 
announce a completion of the usage of the communication path and the e-mail data, 
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which is output from the IFAX 101A of the sending side. The SMTP/POP3 processor 
401 outputs "250" when completing the reception of e-mail data and "221" in response to 
"QUIT" to the IFAX 101 A of the sending side. Accordingly, the connection between the 
IFAX 101 A and the ADPT 100A is terminated. Further, "250", which is output at the 
completion of the e-mail data reception, is output to the IFAX 101 A, upon receiving 
"POST" as a response signal from the IFAX 101B. 

[0042] On the other hand, the ADPT 1 00 A, upon receiving "RCPT" from the IFAX 
101 A, executes steps to establish a connection with the ADPT 100B. Specifically, the 
ADPT 100A converts the message destination (e-mail address) included in "RCPT" into 
a URL data format by a predetermined format at the URL converter 406, and delivers the 
URL data to the HTTP processor 402. The HTTP processor 402 accesses the URL data 
and transmits a command signal (SYN) for synchronization. The ADPT 100 A, upon 
receiving a command signal (SYN ACK) to acknowledge the synchronization, which is 
transmitted from the ADPT 100B in response to the command signal (SYN), transmits a 
command signal (ACK) to acknowledge the receipt of the command signal (SYN ACK). 
By executing these steps, the connection is established between the ADPT 100A and the 
ADPT 100B. 

[0043] After confirming the connection established between the ADPT 1 00A and the 
ADPT 100B, the HTTP processor 402 starts an exchange of command signals at the 
ADPT 100A with the ADPT 100B, according to the HTTP protocol. 
[0044] Specifically, the HTTP processor 402 outputs a command signal (GET) that 
requests for a connection toward the ADPT 100B. Accordingly, the ADPT 100A is 
connected to the ADPT 100B according to HTTP protocol, as shown in Fig. 6 (ST601). 
[0045] Here, the connection is made merely according to the HTTP protocol, however, 
it is preferable to apply technology such as SSL (Secure Socket Layer) and protect the 
security of the data that is exchanged with the ADPT 100B in the embodiment of the 
invention. 

[0046] Upon receiving the above "GET", the HTTP processor 402 and the HTML 
communicator 404 at the ADPT 100B output an error signal including a certification 
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request as a response signal, to the ADPT 100A. This error signal is structured with a 
header and HTML document data, which designates a certification method. Accordingly, 
the ADPT 100B designates a certification method (ST602). 
[0047] Upon receiving the error signal, the HTTP processor 402 and the HTML 
communicator 404 at the ADPT 100 A transmit a command signal (GET) that requests a 
transmission form, by attaching a pre-configured user ID (UID) and a password (ST603). 
[0048] Upon receiving the above "GET", the HTTP processor 402 and the HTML 
communicator 404 at the ADPT 100B determine whether the UID and the password 
attached to "GET" are correct. If they are correct, data including the transmission form 
("transmission form data") is output toward the ADPT 100A (ST604). 
jf [0049] Fig. 7 shows source data of transmission form data that is transmitted from the 
Q ADPT 100B. As shown in Fig. 7, the transmission form data is structured with a header 
=p and HTML document data, which includes a transmission form. By receiving this 

transmission form, the ADPT 1 00A can recognize the transmission form as shown in Fig. 
^ 8. Fig. 8 is a conceptual rendering illustrating a transmission form that is transmitted 
p from the ADPT 100B. 

Q [0050] Upon receiving the transmission form data, the HTML communicator 404 at the 
□ ADPT 1 00 A extracts the HTML document data from the transmission form data, and 

obtains the transmission form (ST605). Then, the HTTP processor 402 notifies the signal 
type moderator 400 of the receipt of the transmission form data. 
[0051] Upon receiving the notification of receiving the transmission form data, the 
signal type moderator 400 notifies the SMTP/POP3 processor 401 . Upon receiving this 
notification, the SMTP/POP3 processor 401 transmits response signals, "250" and "354", 
in response to "RCPT", to the IF AX 101 A as described above, and requests transmission 
of the e-mail data from the IF AX 101 A. Further, the e-mail communicator 403 receives 
the e-mail data that is transmitted from the IFAX 101 A, and stores the data in the RAM 
202 (ST606). 
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[0052] The HTML processor 405 extracts a title ("Subject" in Fig. 8) and a file name 
("File Name" in Fig. 8) from the e-mail data stored in the RAM 202, and inserts the 
information in the predetermined positions of the transmission form. 
[0053] The transmission form with the necessary information is delivered to the HTML 
communicator 404, and the HTML communicator 404 transmits a command signal 
(POST) including the transmission form to the ADPT 100B. 

[0054] Then, the HTML communicator 404 receives the HTML document data that is 
converted from the e-mail data by the HTML processor 405, and transmits the converted 
HTML document data to the ADPT 100B (ST607). 

[0055] Fig. 9 shows source data of "POST" that is transmitted by the HTML 
communicator 404. As shown in Fig. 9, "POST" is structured with a header and 
transmission data, which includes necessary information to be inserted in the above- 
described transmission form. 

[0056] As shown in Fig. 9, a title (test) and a file name (Mmage.tif) are recorded in the 
transmission data. By receiving the "POST", the ADPT 100B can recognize the 
transmission form with the necessary information shown in Fig. 10. Fig. 10 is a 
conceptual rendering illustrating a transmission form that records transmission data sent 
from the ADPT 100A. 

[0057] Also, as shown in Fig. 9, it is preferable in the embodiment to list the 
information regarding the message destination included in "RCPT" (e.g., 
foo@hoge.co.jp) in the transmission destination. In other words, by using the ADPT 100 
of the embodiment of the present invention, the communication is performed according 
to the HTTP protocol. Therefore, data that is usually transmitted to the other side when 
using the SMTP protocol can be missed. However, by listing the information regarding 
the message destination in the transmission destination, and by restoring the information 
at the receiving side, it is possible to prevent missing data as described above. 
[0058] Here, the predetermined format with which the URL converter 406 converts the 
mail address into the URL data is explained. For example, the IFAX 101 A of the sending 
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side transmits e-mail data to "foo@hoge.co.jp" of the mail address of the receiving side's 
IFAX 101B. 

[0059] When receiving the e-mail data addressed to the mail address, the URL 
converter 406 uses the user name and the domain name of the mail address, and converts 
the data into URL data "http://foo.hoge.co.jp/". 

[0060] Further, when the ADPT 1 00 becomes the ADPT 1 00B of the receiving side, on 
the other hand, the URL converter 406 converts the URL data into a mail address 
according to the above format. Specifically, the URL data of "http://foo.hoge.co.jp/" is 
converted into a mail address of "foo@hoge.co.jp". 

[0061] Upon receiving the above "POST" (ST608), the HTTP processor 402 at the 
ADPT 100B notifies the signal type moderator 400. Upon receiving the notification of 
receiving "POST", the signal type moderator 400 notifies the SMTP/POP3 processor 
401. 

[0062] The above "POST" includes information on the image data size, which is to be 
received in the future. The information on the image data size is stored in the RAM 202. 
The HTTP processor 402 delivers the URL data, which is written in the transmission 
destination of the transmission form included in "POST", to the URL converter 406. 
When receiving the URL data, the URL converter 406 converts the URL data into a mail 
address according to the above-described predetermined format, and delivers the mail 
address to the e-mail communicator 403. The e-mail communicator 403 keeps the mail 
address. 

[0063] When receiving the notice of the receipt of "POST" from the signal type 
moderator 400, the SMTP/POP3 processor 401, on the other hand, executes the steps to 
establish a connection (preparatory steps for e-mail transmission) with the IFAX 10 IB 
(ST609). Specifically, the ADPT 100B executes the same steps as the IFAX 101A and 
the ADPT 100A have executed. By executing the steps, a connection is established 
between the ADPT 100B and the IFAX 101B. 

[0064] After the connection is established, the IFAX 10 IB outputs a response signal 
"250" to indicate an OK sign for the reception, and the ADPT 100B transmits command 
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signals: (MAIL) for the sender name of the message; (RCPT) for the destination name of 
the message; and (DATA) for the start of the message transmission. Also, the ADPT 
100B receives response signals: "250"; "250"; and "354" in response to each of the 
command signal respectively from the IF AX 10 IB. 

[0065] Parallel to the above preparatory steps for the e-mail, the HTML communicator 
404 at the ADPT 100B receives the HTML document data transmitted from the ADPT 
100A at ST607 (ST610). The received HTML document data is converted into an e-mail 
data format by the HTML processor 405, and stored in the RAM 202 (ST61 1). 
[0066] By referring to the information on the image data size that is already stored in 
the RAM 202, whether the HTML document data reception is complete is checked 
(ST612). If the reception is complete, the control waits for the completion of the 
preparatory steps for the e-mail (ST613). The preparatory steps for the e-mail is 
considered complete, when the IF AX 101B of the receiving side outputs a response 
signal "250" in response to a command signal "RCPT". 

[0067] When the preparatory steps for the e-mail is complete, the SMTP/POP3 
processor 401 transmits a command signal "DATA" to the IFAX 10 IB of the receiving 
side. Upon receiving "354" as a response signal from the IFAX 101B, the e-mail 
communicator 403 retrieves the e-mail data that is received from the ADPT 100 A and 
stored in the RAM 202, and transmits the data to the IFAX 101B (ST614). At this time, 
the e-mail communicator 403 designates the mail address that is received from the URL 
converter 406 as a transmission destination, and transmits the e-mail data. 
[0068] Upon receiving a response signal "250" for a completion of the e-mail data 
reception from the IFAX 101B, the SMTP/POP3 processor 401 transmits a command 
signal (QUIT) to announce a completion of the communication path usage, to the IFAX 
101B. 

[0069] Upon receiving a response signal "2 1 1 " in response to "QUIT" from the IFAX 
10 IB, the control recognizes the completion of the e-mail data transmission (ST615). 
With "212", the connection between the IFAX 101B and the ADPT 100B is terminated. 
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[0070] After the connection with the IF AX 1 0 1 B is terminated, the HTTP processor 
402 at the ADPT 100B transmits a response signal "POST" to the ADPT 100A (ST616). 
[0071] When the HTTP processor 402 receives the above "POST" at the ADPT 100A 
(ST617), the SMTP/POP3 processor 401 outputs "250" as a response signal toward the 
IF AX 101 A, for the completion of the e-mail data transmission as described above 
(ST618). Further, by exchanging the command signal (QUIT) that announces the 
completion of the communication path usage and the response signal "221" in response 
to "QUIT", with the IF AX 101 A of the sending side, the connection between the IF AX 
101 A and the ADPT 100 A is terminated. As a result, the connection established between 
the ADPT 100A and the ADPT 100B is terminated. 

[0072] Accordingly, the series of the process for transmitting e-mail from the IFAX 
q 1 0 1 A of the sending side to the IFAX 1 0 1 B of the receiving side is complete, 
g [0073] According to the ADPT 100 of the embodiment of the present invention, when 
* transmitting e-mail from the IFAX 1 0 1 A of the sending side to the IFAX 1 0 1 B of the 

Irs? 

N receiving side, the SMTP protocol is used for the various signal communication and e- 

m 

mail data communication with the IFAX 101 A. However, the HTTP protocol is used for 
y, the various signal communication and e-mail data communication with the ADPT 100 to 
f|j which the IFAX of the other side is connected. Therefore, even on the groupware 

network 103 that performs communication according to the HTTP protocol, it is possible 

1 y 

for the IFAX 101 to normally perform e-mail communication operation. 
[0074] In the embodiment of the present invention, e-mail communication between the 
IFAX 101 A and the IFAX 10 IB that are connected to one groupware network is 
illustrated. However, this invention is not limited to the above embodiment, and it is 
possible to achieve the same effect as in the embodiment, when the invention is applied 
to e-mail communication between IFAX units that are connected to individual groupware 
networks 103 via internet. 

[0075] Furthermore, the ADPT 1 00 of the present invention processes e-mail data 
communication entirely according to the SMTP protocol. Therefore, when the IFAX 101 
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that is connected to the ADPT 100 performs e-mail reception operation, according the 
POP3 protocol, the ADPT 100 notifies the IF AX 101 that there is no received e-mail. 
[0076] The process of the ADPT 1 00, when the IFAX 1 0 1 that is connected to the 
ADPT 100 performs an e-mail reception operation, is illustrated. Fig. 1 1 is a sequence 
chart illustrating a process of the ADPT 100, when the IFAX 101 that is connected to the 
ADPT 100 performs an e-mail reception operation. 

[0077] When the IFAX 101 is to execute an e-mail reception process, the IFAX 101 
also executes the steps to establish a connection with the ADPT 100, which is similar to 
the situation for transmitting e-mail. 

[0078] After the connection is established between the IFAX 101 and the ADPT 100, 
the SMTP/POP3 processor 401 at the ADPT 100 starts an exchange of command signals 
with the IFAX 101, according to the POP3 protocol. Specifically, the SMTP/POP3 
processor 401 first outputs an OK response that indicates a positive response toward the 
IFAX 101. 

[0079] Upon receiving this OK response, the IFAX 101 outputs a command signal 
(USER) for mailbox name transmission toward the ADPT 100. Upon receiving "USER", 
the signal type moderator 400 at the ADPT 100 notifies the SMTP/POP3 processor 401 
of the receipt. Upon receiving the notification, the SMTP/POP3 processor 401 outputs an 
OK response that indicates a positive response toward the IFAX 101 . 
[0080] Afterwards, the SMTP/POP3 processor 40 1 receives a command signals: 
(PASS) for transmission of the mailbox/password output from the IFAX 101; and 
(STAT) for an inquiry of the reception status. In response to each command signal, the 
SMTP/POP3 processor 401 outputs an OK response as a positive response toward the 
IFAX 101. 

[0081] Upon receiving the "STAT", the OK response that is output toward the IFAX 
101 includes a number of e-mail items and size of the each e-mail data, if there is any 
received e-mail. The ADPT 100 deliberately outputs a message that there is no received 
e-mail, which is attaching to this OK response. 
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[0082] Upon receiving the OK response, the IF AX 101 transmits a command signal 
(QUIT) for a notification of the process completion. 

[0083] The ADPT 1 00, upon receiving "QUIT", outputs an OK response as a positive 
response, in response to "QUIT". Therefore, the connection established between the 
IF AX 101 and the ADPT 100 is terminated. 

[0084] Likewise, according to the ADPT 100 of the embodiment of the present 
invention, when the IF AX 101 performs e-mail reception operation, according the POP3 
protocol, the ADPT 100 notifies the IFAX 101 that there is no received e-mail. 
Therefore, it is possible to surely avoid a situation when the ADPT 100 responds to the 
request of the IFAX 101 and fails to function properly. 

[0085] The present invention is not limited to the above-described embodiments, and 
various variations and modifications may be possible without departing from the scope of 
the present invention. 

[0086] This application is based on the Japanese Patent Application No. 2001-1971 86 
filed on June 28, 2001, entire content of which is expressly incorporated by reference 
herein. 



-16- 



